Introduction
(Pb 1-x B ax )ZrO 3 (x = 0.25, 0.30 and 0.35) (PBZ) powders are synthesized using a semi-wet route involving solid state thermo-chemical reaction in a mixture of (Pb 1-x Ba x )CO 3 and TiO 2 . The (Pb 1-x Ba x ) CO 3 precursors are obtained by a "forced" coprecipitation technique. The powders are sintered at 1050°C, which is 200 to 300°C lower than that of conventional dry route, to achieve about 95% of the theoretical density. It is observed that PBZ sample reveals dielectric anomaly around 127°C for x = 0.25, 84°C for x = 0.30 and 29°C for x = 0.35 in ferroelectric (FE) to paraelectric (PE) phase transition on heating. Real and imaginary part of the dielectric constant has a peak at this transition temperature. The peak value of the real part of the dielectric constant is higher during cooling mode than that of heating mode as per simple Landau Theory argument, which give thermal hysteresis of 10°C for PBZ (x = 0.25), 2°C for (x = 0.30) and 1°C for(x = 0.35).. From the resistance measurement, the range of PTCR (positive temperature coeffi cient of resistance)effect in R P are 193 °C and 113 °C for PBZ x = 0.25 and x = 0.30 respectively. Analysis of impedance spectroscopic plots confi rms that the sample PBZ is regular ferroelectric for x = 0.25, relaxor ferroelectric for x = 0.30 and reentrant relaxor ferroelectric for x = 0.35. This also confi rms that the sample PBZ is polydispersive with double relaxation process. The feature of PBZ has great applications such as charge storage devices, capacitors, energy conversion device, microelectronic and micro-electromechanical devices.
The purpose of present work is to study the barium doped PbZrO 3 by using semi-wet route while the earlier workers except B.P. and Dutta have prepared 
Instrument Used

Experimental setup of HIOKI LCR HiTESTER (3532-50)
Synthesis of the Sample (PBZ)
The sequence of the synthesis of the PBZ ceramics and characterization following the semi-wet route is outlined below in the fi gure
Impedance Spectroscopic Analysis
Total impedance z* for the circuit containing one parallel RC component is given by , We get the relation between z' and z" by eliminating ω
This represent the equation of a circle with center coordinate and radius equal to R/2, which passes through origin with its center on the real axis. The co-ordinate at the top of semi-circular arc, at a particular frequency ω 0 , is . Thus substituting z'=R/2 and z"=R/2 in equations S' and S" the relation ω 0 RC = 1 is obtained, where ω 0 = 2πf 0 , where RC product is known as time constant i.e. relaxation time τ [1] . It should be noted that real and imaginary parts of these functions, referred as immittance functions, are always positive for dielectric or conductive materials [2] . Thus for a single crystal only one semi circular arc is obtained with single time constant. For a polycrystalline dielectric material, more than one semi circular arc or depressed circular arcs may be obtained depending on the number of processes having different time constants, τ's, such as τ, τ 2 , τ 3 etc. 
Schematic representation of equivalent circuit and corresponding impedance plot for electrical transport through PBZ samples.
Temp.
Real part of dielectric constant at different temperatures The important results of present work are as follows:
1. The peak value of the dielectric constant is found at 127°C for PBZ (25%), at 84°C for PBZ (30%) and at 29°C for PBZ (35%) which are the transition temperatures of our samples. 2. The peak value of real and imaginary parts of dielectric constant is higher during cooling mode than that of heating mode. 3. T h e peak values of temperatures during heating and cooling modes are different, which give the thermal hysteresis of 10°C for PBZ (25%), 2°C for PBZ (30%) and 1°C for PBZ (35%). This shows that the value of hysteresis goes on decreasing with increasing the barium content in PBZ sample. 
